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(57) Abstract: A novel (meth)acrylamide polymer capable of forming paper making chemicals which exhibit excellent paper- 
a strengthening, drainage-improving, yield-improving, interlaminar strength enhancing, surface strength enhancing, si zing- improving 
£^ effects in acid, neutral, or alkaline paper-making systems; a process for production thereof; and papers made by using the polymer 
O and being excellent in burst strength, internal bond strength and other characteristics. The (meth)acrylamide polymer is characterized 

by being obtained by polymerizing (a) a monomer represented by the general formula (1) with (b) (meth)acrylamide and (c) an ionic 
O monomer exclusive of the monomers represented by the general formula (1). 
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3 -Ti7 y pX P^r-y/n k'/^f/V^^pn v-^V) s 3- ( 2 - ^M-^p 
^p^fp^v-) /nWf/V^oo^y (EP"^ 3 - ^ ? ? V p -Y ^ * 
7°nt>^f;i"7i7Pci^7y) x 3- (^p^p-Y pi t^f^M) 
T-feh^^iX^i/ (flp*> % 3-T? y P-fn^-v't^^f^b y Tir b=¥^> 
7 V) „ 3- P^vO ^"^^T^iX/V h y T-fe b3rW9 

^ (IP^x 3 - ^ ^ ^ y B>f b * W b y 7-fe h * y) „ 3- 

(^p^p^'p^v') —2, h^-^^ W7V ( 

IP*>> 3-7^1)0^12^^-2, 5 --^^ ^/V— ^r-WV-^T-fe 
7^) , 3- -2, 5 ^/W^vvU^T 

jfcjBWteaBVTW;, l^Kit, ttjfE^/^— (a) % (b) „ 

■v- (c) , RTfi&mm (d) ^cD-ftfeco^y-^- (r^ey^- (f) ikfo-TZ 
zktfhZo ) OTtsrtfct^S, ccD^ey^— (f) ©Hi ttli, / 
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) N yn^n^p^VTW (fiP*>* T^y/V^^x/V) , 2 ^/K/n 
^D-fD^v/T/V^ (IP*>. * * y /V^^tvW) ^ ^o^a^n^fi/t K 

K) , (IP*>> N-I*-^^^!)^7 5 

K) irbTte, N-^Wp^? K (IP*k N-^W^y/i-7 5 K) 

N _^=P,V- 2-^^/V7°n^>'T =■ K (BP*>> N-^W#^^75K 
) % N -if;vy P ^y7 5 K (BP*>. N-xW^!);^7^ K) > N-^ 
/V _ 2 -^f/v/n^yr^ K (BP*>* N-xW^^y/V75 K) % N — ( 
2 t°A) -fxi^^T 5 K (BP*>> y^n tTA'T* y ^7 5 K) , N 

- (2-7°nt°/W -2-^^7p^7 5K (IP*>> N — fy7oW'^ 
^y/VT5:K) > N- (t-^-^^/W) 7p^7U* (IP*5s N-t-^-^^- 
/VT^y^? K) , JU*N- (t-^fvw) -2-^Wo^y75K ( 
BP*>, N- t-Xtf-Ji'tft !)/V7^ K) «sSr^W5r.t^-e#«- 

*»Mfc*5»t*x (e) «*SMfc£'*fcLTtt0>l*.tf, ^ 
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% ^ ( b ) % (c) (m%s *cJ^- (c 1) s Rtf^S^- ( 

c 2) ) , (d) ©4s-^os-a-*tt^ #e>tus r^y^r 

a>fer±. tfflS-ey-^- (a) . (b) % Rtf^y^- (c) SrJH^5» 

«na*y^- (a) . (b) > RtME-y-^- (c) 

^ftioo^v%l^u ^e/v- ( a ) tfSM^to. oi-5*/H #*U< 

ttO. 0 1~2 ; t/H ^y-v~ (b) ^ilS5 5~9 9. 8 9^%. U 
<te78~98. 9 9^1 -e/^- (c) dSiSSO. 1-4 0^/1^ 0* 

^y.^ (b) n ^/-v- (c) i3fls-e#5«riB£;^o«i© 
^ y -v— (f) « N 5^-/v%j^T-c^ffii"^-^* s "^^^o 

W1EJE ,^_ (a) % ^y-^- (b) % ^/v- (c) . nxmmm u) <o 

J&#&fflV^ «^ tulS^E-y (a) , (b) % (c) 

n frXfitemm (d) ©M^©ltfP 1 0 0^^%ttb> *r/^r— (a) aSjifiT 

o. oi~5^l gfsuoio. oi~2^°/o, ^-y-^— (b) asiSfirs 

2 — 9 9. 8 8 9 0* U<ii77~9 8. 985 * y ( c 

^^^->-.t4^y^-^tb^«»ffimp p p^'l4tg^®^^^ ffifcK:3B4R-e 

$iMS£!l (d) #51$ 0. 0 0 1~3« ^U<ftO. 00 5-1^ 

%-cfe?» 0 ffjiE^y-^- (a) , (b) , *y^- (c) , xt/ 

(d) ir^-^tSllfrfB^©^©*/^— (f) ^ 5 ^ 
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mm*/-*— (a) % ^eyv- (b) s (c d s u 2) 

, RT$i&mm (d) ^^^v^^^f^ mib^/^- (a) % 

(b) % ( c 1) % (c 2) , Xt^lfifllSd (d) ©£-ffc#0>*& 

ftlOO^fcSU *7-7- (a) ^ii^O. 0 1-5^1 
0. 0 1~2^/V°/o, (b) ;&SiiS5 2~9 9. 8 8 9^% #f * L 

<f*77~98. 9 8 5^% ^/v- (cl) «0. 01^2^%, 
»*b<f*0. 01-1^1 ( C 2) *Sil^o. 0 9-3 8^/0 

fif 0 . 0 0 1- 3^1 »*L<ttO. 0 0 5~l^/V%tfe5o * / 

-v- (a) „ ^/v- (b) , — (c 1) , ^r/-^~ (c 2) , &T>**M 

SO U) ^*fi^-r^c^^-e^§gjiB^^(D#.<D^-y^- (f) f± N 5^/v% 
oit%^T, i^tL<ii3oit%TO5if u\ 

WSrSSiP-f 5 - £ K J: ^ . WIp°p©^»^I±t?> t v> 5 <HM*t>0Ht 
ry^^ ^A^oia^*, iM-ffc-^vV/K ifiaMfc**, t e r t-^/v- 
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S-t>V b y ? J^<£>^ ^Iltife^ N, N 

, N' , N' hy^f^f^^T^WiT^y, Mt^^T/VK- 

^n^by,K 2, 2' -T*S\f*- (2-75v^//n^) 2 
2 ' -7j/lf^- (2, 4' -^f^mshP/l') ^ 1, 1 -7 N /t^ 
_ (i/^n^^-^^- 1 -^A-tf^ h y/V) s 2, 2' -7/^-[2-^f 
,p_ N _ (2-tKn^xf;i,) ^Pt*ty7 5KL &t>*4, 4' 
^_ (4 _. >7 ;^yf^^7^F) (1P*>, 4, 4' ~7/t^- (4 

_, > . T/ -^^ ) ) n tu?t^©ilf©7yM^i^ | J5;ffl''^-^^^5 
©7; V3 -M, ifem-^y ^u^d-^^ Ks st^y ^y i?y >-^<^y 
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ft) ib^-t- ^ k: i f@ * v ^ x^mmm ©^/^^M^ttsft^tut, #j r* 

2-7 p n^,>— (gp*>, 7!)/i/7^3-;v) . 2 -t< ^a— 2 
/V (gp^, 7? ^ y yl/T/V=«— s ^TJ^O^^-rA-ft^ft^ 2—zfn^~ 
fl"^*7<< F (IP*>, 7y/WN7^ K) , 2-^^-2-yn^^7^ K ( 

) ^ 3->^-3-7'7^y^7'>5'F (HP*> % s 
^©zn^A-fggfft:, 2-^o^/v^/V7>f Kli (SP*>, 7!i/^7^f FIR 
) „ 2 -7 , n^^^/l'7^ FS5 (SPt>> ^!)W7^K|) 

^ 2 -^°n^^/V^/^37 D ^>'«I (BP*,, 7U;M/M^yS) * 2tt*2 

*58Kl-*3tt5 7^!)/>7 5F^y-7 > -^(t ilflf* #C<7> (i 

) % (i i) , ^fc« (i i i) i<zmmi~%^Mfcfe<>'C4Tt>tbZ> 0 

(i i) ftpmijm&ti-x, 3bbfrc#>*y^-m&*r;^-m (a) £^ 
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y^-m (a) t s mm9z>7k ^mmm^m-t^^t^Wxh^) t 

<&*mttz>o ^<o*;*?—m (a) . R^/^-m (b) ^m^n 
(a) , ^/v- (b) , ^;v- (c) , Rvmmm (<n tcom 

at-ovN-c^, #5zSi-^o ^x% _hiB^y^-m (a) ^m^M^ii:^. ^ b 
<{«^4 3 , %b< tefii^T^^ ^r/^-iC (b) zmtoirZo 
m (b) o^jrt, Xfcinjfcs I^tsri^ *#93© 7^/v7 5 

^-^#btus 0 ::^/-7-g (B) «Dtt-ti-^foTt^v^ 

(b) ?T7X^ («mg£^ffi1-&-^fcoTt>&v^ fc ^xmax^xh^ 

(i i i) ITi^^Ut, ^^<D^'14^f^#ffl^T. Fjf^<^^^^ 

r^fcott^) ,&mzfo^x±mmm&mmt*i±&Astmm*ffiT 

■&5rtt^5^ ^Pj^*3tt5^-/^— (a) s (b) , ^y-^r 

- (c) , &tm**d (d) j^fefc**/^-**:* */^-» (A) i^/^ 

-» (b) i:^^itT^#J^pfi^i-s-^^^bv\ %oaa«»-e 
/-^-ii^^/^-m (a) , i^ittiiDts^©^^^- 
ig^/^— IS (B) i:i"5o 

ttrlB^y ^- (a) % *y~*— (b) % x^y^— (c) <d#j&#J: t) ft5 
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fi N -ey^-ig (A) ri, BulH-e/^- (a) , -ey^r- (b) % &tPey-^~ 

ffjfE^r/^- (a) s (b) , RTf^S^- (c) ©«-^«r^i"S 

^y-^— tfsgf* bv\ ^ey-^— Si (b) te % tufB^e y — (a) % ^y-^— (b 
) N (c) ©#ffc#©4>ft< i h-&ft%^irz>^;^~--e&*i 

ff«t<. 4>-e^ s ffln&ty^- (c) Mw^fta^^-. Rrw&e* 
( a) > (b) % (c) ©^fc^sr^ri-s*^ 

tfifE^y^- (a) N ^/v- (b) , (c) , xxmmm (<n <d 

<£>£M£(E>B^bte, / -tr—M (A) frt % SufB^y-^^- (a) h (b) 
% ^y-^- ( c ) % Xt55S«^J (d) 0€-J&#tf>4>ft< t i>— i&ft*^-? 5^" 

y^— -efctb««t<. f-cb, SUic^-y^- (a) , (b) . ^y^— 

(c) , Rxmmm u) ^^^^^ir^^/^-m^^^o ^y-^-m 

(b) r±, SfjiB-ey^- (a) . ^y-r- (b) % -ey-v- (c) , -Rxttmw 

(d) o#^cd/>^< ^ t ) -^^ :; fri-6^-y^--efc^«J;< . ^-efcs 

fffiB^-y^- (c) zmrnxsm-rz*;^-* tuis^y-^- (a) . 
(b) , jto^y-^— (c) (D&f&ftz^-rz^y^—s Rxtmm^y^— c 
a ) % ^y^r- (b) % ^ty-v- (c) , RU^mm ( d ) ©#j&#«r-£^"i-« 

itifs^y^- (a) , ^yv- (b) , ^/v- ( c 1) , (c 2) 
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(a) , (b) % (cl) x (c 2) , ~RX&mfi\ ( 

d) ©#^<o^*< fct>— ^Sr*^ : fi"*"^riJ:<, ■=e/^-S (B) MIS 
^E-y (a) % (b) , (cl) , (c 2) s XU« 

4>-et>> tul3-e/^- (a) , (b) N (c 1) > *y^- 

( C 2) % &im*5ffl (d) b&s^r/^-fg (a) tuiB^-y^ 

— (c2) ^W^ttS^yv-, fufB^-/^ — (a) % *tJ~?~ (b) . 

&t^e/^- (c 2) o^^tfts^/^-^ ( a ) > ^y^— 

(b) N ^yv- (ci) , %LXf^y^— (c2) co^-^^^^-^i"^^-^^^- 
% ^i^huIb^/^- (a) , (b) . ^y^- (c i) % *y^~ (c 

2) , mmmn (d) o^-^Sf^-rs^/^-^^^s^^bji^^ns 
v^tt^o*/ ^— » (b) ^Mt> 

ffolB*/^- ( a ) % ^y-^- (b) . (c 2) % &ltt*ttffl U) 

©^ja^fcfcS^/^HK (A) tulS^/-^- (c 1) , RTJ^y-?~ ( 
c 2) 0#^mt5*^-> ItflS^y (b) n =ey-*— (c 1) „ 

W^^- (c2) ^UiB^yv- (b) . 

( c d N (c 2) , mfwrnm (d) (D&j&ftz^Tz^ 

BtlE^y^- (b) . ^/-v- (c 1) % (c 2) % RXtmffl (d 

) ©^^b^s^y^-a (a) tuiB^-y-^- (a) % x^y-^- ( 
c 2) (D^-^^^r-rs^-/^— . mm^y-^— (a) , ^y^- (b) > & 

Tj^;^^ ( c2 ) C0#^^^i-5^/^-> ZLTfffim^ y (a) , 

/-e — (b) N ^y^r— (c 2) % Xtm**J (d) O^-^Sr^i-S*/^ 

— j: <o f£z&frbmiiR&ti%^^Tftfr<D^y^—fcb f £&^S'^~ } ^ (B) ^ 

^■y-^-Sg ( A ) n ^.t^^ey SB (B) o^fp 1 0 o^/^/ol-ft-l - ^/-^ 
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(B) 0>»D*tes ifllr ^/^-^ (B) (W£r££ftVv» 

£*»±, disc i~4 0^/o, »*t<fii-20^%-efct), -ey -^-m 
(B) (b) fc-^ir^tes If io~70^% *f*U<t*20 

~6o^%tfc5o (b) (D-mm. ^/^-m (B) 

T)iR^»uxt^v\ *y^-S (b) m^^/v-^^fe^Si^tt 

^.y -^-^^tU^tbWJ(-»U"C 1 b^:V\ ^fc^-y^-IM (B) fc6 
^ y-^-^ (B) ^Tl^^^T^M^ If 5~6 057\ b < 

10-30^5. ^/^-^ (b) &mm<D* 

flfr±5 0~9 5K:<Dffi.fflX*ftt>tlZ>o 

Mftmmte, It 5-3 5ll%-efc5o lulEfi^^^o, -fiv-yt? 

^w_ yVKEte j te ^^xS!j3tb7^2 5"Cfc*5»tS3te^«x Iff*. 10 0, 0 0 
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OmPa • sUT, ^^^2 0, OOOmPa • s^Tt™ luffl*'^^ 

mmm&^it^x, m^m^mM. M7k'\£fa±.$h^ ■&m<ofa±3h$k, mmm* 

T^«J;5^»J-r?>^«t:^-e#6o tuffi-^ (i) -e^ns^y-^ 

y ^-^^^^i-y^iaftsr t^T^fc^m^ ut, milB (^*) r^y 

, itzkttft-t^K -y-^x^ij, &m®%m<Dii>M&\g.&. 
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^fp^rt^ffl^ftffi^fp^ UTffiV^fc#^ **u5*i4Sr*5li 

mm^m^^xh^^s -m&,Ai^mMvxh^\ mntvxte, tu—, 

*ift«r^XJ|b3Wi: bTfflW;*£\ ^jv^t. 9 U — co p Hid J: SIM' Xjg ft± 
^^^(O^^^^^M/IKffl^fpidtb^r^^ < , #{dy^v^^ ^ y — <D pH^ 

*58WidJ: D»i3t$tt5 (^^) y/V7 5 K^tf y ^-mtSlil 
I B n p^lffl^lS]-b3?Jt LTOtSi^^ 7^y^7U'i*y-7 > - 

2 9 



WO 03/070796 ^^PCT/JP03/01918 

^^^^ ^^-^-^ ^^^^ ^7-^7 3-;? 

n-^ii, ^ij tf-^r/va-^i, U*) 7^y/W75K^^^ 

-fiJW© y/vT5 KJR^y^-^©^**:^^©****^ 

*B5*-fX*U BttMl* BAfflU W»*K ttflEP**. 6&*»U «S». 
S^jfcJRX tt***^*" ^ttJ:<, £ rft £ tfMM^ffcifcXtf:* 
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-ajs*. r-htt, &twjt=-h**©ff«i**JB** 
(— $x5£ (i) <z>^fifcfe) 

(£*fi£0»Jl) (2-^o^~ 1 -T^^^i^, N, N, N, 2-Th7^ 

^P7^K (PATMC) 
3 0 % h y t« f/VT 5V1 4 7. 78g (0. 75 ^r^) fcl-*nti-2- 
;if;V _ 2 _y p ^y4 5 . 2 8 g (0. 5 O^M Ifv R^I^4 0°C&1 

r , 2 -/ P xy-i-7^^, N, N, N, 2-Tb7^f^, ^°7^K 
©6^7 3. 3 0 g (0. 4 IR^S9 8%) £#fc 0 £fc#b*bfc2 

.-/o^y-i-j^-e/A, N, N, N, 2-Th7^^. 
'H NMR (4 0 0 MHz) J: <9 ^E:^^5tSr5S^ bfco 
(^j8«2) (g-^^y-l-T?-^, N, 
'^4 Ko^p7^ K (PADEMHC) O^J&) 
5?xW$y5 4. 8 6 g (0. 75^A-) 
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_/ D ^y4 5. 2 8 g W 5 0 ^/V) ilr^DO*/!'^ (WO. 1 4 g) 
id^f^'tx 7«tMJ!)i»2 0. 0g3r#Q;>U 7 0 "CC 1 5 H#MRJfc £^7c 

% N> N -i?if /V- 2 - ^f/V- 2 - /P^^" 1 - T P 
$!^#fc 0 ^ p n 4 Nft«**« 1 5 0 g SrlPi, N, N-v^^ 
/V _ 2 -7 ^/w- 2 -7°n^^- 1-7 5 ^Sr4fc«*ftflsbTd^*ttmi*tti U 

i?xf; i / _ 2 -^f;l/ ) KP^oy'f K<D^*6 0. 5 7 g (0. 37 

lfe**7 4%) Sr#fc„ 2 -^n-^- 1 -T $ = * A, N 

N-i?3i^V- MFn^7^Klt 1 H NMR (4 0 0M 

(^3) ( 2 -7°n^y- 1 -75-^, N, N, N-by^/V- 
^P7/f K (PAT EMC) <^J5fc) 

hijxf/V7^5 0. 6 0 g (0. 5 0^) il-^PP-2-^f^- 
2-7n^y4 5. 2 8 g (0. 5 £ £ 2 -:/pi — /V ( 9 5 . 88 

g) ^mMZit. 8 0ttl 5i$H£^^*fc. KJ»T^, W^i^ 2 
-/p/V-;^<-it*2-7"D'<y-l-7^^ 1 N, N, N-bP 
- E .^ /V _2-7^/V, K©eft»*9 4. 91g (0. 4 9*/K W 

9 9%) £#fc 0 ^rc#btbfc2-^n^>- 1 -T$~<7^, N, N, N~ h 
y rnfvV- 2-7^/W, ^P7^ KWU 'H NMR (4 0 0MH z) IP * 

©#3t«rflfc»b*:. 

(WH, 5, 6) (2-^^-1-7^^, N, N, N-hU 
2 -7^/1^, ^ a K (P ATBMC) - % 2 -7*0^- 1 -T 5 =■ 
r7A, N, N, 2-M)^f^-N-^^T^, ^7^fK (PATMOD 
C) % -O-if >7 ^y7^7^, N, N-^7 7vU-N- (2-7^/^-2- 
^p^<^/V) , ^p 7 /f K (BMADMMPC) <D^J#) 
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htl*L±&m<Dm&1&s 'FNMR (4 0 0MHz) ^ £ K> WW^t'o 

(^7; 8. 9) (N-^^/V-N- (2-^^^- 2 -^n-<=yv) 
re/ix^ij^^^ K (MM PMC) , 2-/P^y-l-T^^, 

N _ t Kp^S/if;l/-N, N, 2-M)^f/K (PAHETMC 
) % 2 -7 , 0^y-l-T^!)A, N, N-v^t Kn^v/xfyV-N, 2-*S 
T^/V, ^C7^K (PADHEDMC) (D&f$) 

m^Mfetes 'H NMR (4 0 0MHz) \Z. £ «9 flfefS Ufc 0 

(^jlO) (2-7°n-0— 1 -T^-?^, N-kKo^fA'- 
N> M Kn^P7^K (PAHEDMHC) <D^/&) 

2 -t Kn^^-N-^f/^W5y5 6. 3 3 g (0. 7 5^) bik 
10 1. 6 1gfc*«fttMI^A2 0. 0g£rAP?Lfc^ l-^nn-2-^ 
^_ 2 -7- 0 ^y4 5. 2 8 g (0. 5 ?:i?aT> ty<>< <0 tmTiT 

Z> 0 iTHTf 8 0°C-C1 5B#K^:jS^^rc 0 SOS^TfL ^nn*/i/A15 0 

^n-O-- 1 — T 5 y^^DP^Agft^tfCo ^ P n^vA^(UNti 
7«15 0g^Dt, N-tKP^f/V-N, 2-v ? ^^-2-7°n-< 

Kn^^ K<756#J£^5 5. 5 0 g (0. 3 ^6 7%) Sr# 

fc 0 ^fc#fe^c2-^ 0 n^>— 1 -7^-7A, N-t Kn^^f/V-N, 
^ Ko * n 94 KW\ l H NMR (4 0 0 MHz) ^£9^ 
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T$~!?A, N-kKn^v/xf;V-N, N, 2-M)^f^, K*Sf 
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(Jfcl&M 1 6 ) 
[£13] 









i*ia$je^3§tJK 

(mJ) 


(«) 


DDT 
<») 


(») 




B-1 


3.09 


299 


7.78 


50 


24.4 




b-4 


2.93 


268 


7.54 


80 


19.3 


tfcBWl 5 


b-5 


3.05 


296 


7.71 


53 


20.7 


M8M16 




2.47 


193 


7.39 


68 


6.1 



(mmm 1 9 ) 

1 0 0 p pm<D^ffl7KT% If— ^-^J^T^t^' • K • 7 

JJ-^M 3 5 8 &-CPP«?L7c 0 2 5tlu-C«f/^K»^7 p l. 0 % (#6tt 

it#S2p) x ^»y3-e^5tbfc 7^y/u75K*#y^ (c-d 

B*PMC»A*U!:AL17 0) Sr^/l^O . 2% (I6I£M3E*P> Sri 
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